A homogeneous, nonradioactive high-throughput fluorogenic protein kinase assay.
Protein kinases play an important role in many cellular processes and mediate cellular responses to a variety of extracellular stimuli. They have been identified by many pharmaceuticals as valid targets for drug discovery. Because of the large number of protein kinases, and the large number of compounds to be screened, it is important to develop assay systems that are not only sensitive but also homogeneous, fast, simple, nonradioactive, and cost-effective. Here we present a novel, rapid, robust assay to measure the enzyme activity of low concentrations of several serine/threonine and tyrosine protein kinases. It is based on the use of fluorogenic peptide substrates (Rhodamine 110, bis peptide amide) that are cleaved before phosphorylation to release the free Rhodamine 110; upon phosphorylation, cleavage is hindered, and the compound remains as a nonfluorescent peptide conjugate. The assay can be carried out in single- as well as multiwell plate formats such as 96- and 384-well plates. The signal-to-noise ratio is very high (40), the Z(') is over 0.8, and the signal is stable for at least 4h. Finally, the assay is easily adapted to a robotic system for drug discovery programs targeting protein kinases.